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A preliminary account of the influence of light and temperature 
on growth and reproduction in Chara fragilis * 


Joun S. KARLING 
(WITH PLATES II-—13) 


The fruiting in nature of the different species of the Chara- 
ceae is reported by Migula (25), Allen (3), and Robinson (30) 
to occur during the summer and early fall. In undertaking a 
cytological study of nuclear and cell division and fertilization in 
the Characeae three cultures of Chara fragilis Desvaux were 
placed on an east window-sill in the laboratory on September 
24, 1923, to determine whether the stimulus of higher tempera- 
ture and more favorable illumination would lead to the devel- 
opment of reproductive organs at other than normal times. 
The vegetative growth of these cultures was vigorous, but no 
antheridia and oogonia were formed. In view of results recently 
described by Garner and Allard (17), Adams (1), and Harvey 
(19) it was thought worth while to test the cultures as to photo- 
periodism. Consequently on January 8, 1924, as a preliminary 
experiment, two of the cultures were placed under a 60-watt 
120-volt electric light suspended 15 cm. above them and given 
continuous illumination throughout the night. Within a few 
days antheridia and oogonia appeared in abundance on these 
plants, while the control culture remained entirely free from 
reproductive organs. It was then determined to make a further 
preliminary study of the response of Chara fragilis to changes 
in illumination periods and temperature with the particular 
purpose of obtaining material for cytological study. The 
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results so far obtained in these experiments are here reported. 
A further, more extensive series of experiments is now being 
made with controlled temperature and light intensities. 

The problem of the periodicities in the life cycles of the algae 
has been widely studied both in the field and under laboratory 
conditions. The literature in this field is extensive, and I shall 
summarize only those results that deal more directly with the 
problem of photoperiodism as related to sexual reproduction. 
Klebs (23) aimed to demonstrate complete environmental con- 
trol over the life cycles of various algae and fungi which he 
studied, but his results have not been generally confirmed. 
Many of his experiments involve environmental conditions 
which are scarcely ever realized in nature and are hardly ap- 
plicable to the explanation of the normal periodicity of algae. 
Similar studies by a large number of investigators both in the 
field and laboratory have yielded diverse results and consequent 
views regarding the underlying causes of algal periodicities. 
The results of these studies, however, cannot be said to have 
been decisive either for the internal or environmental periodicity 
theories. Danforth (13), Copeland (11), Hoyt (22), Williams 
(35), and Transeau (31) hold that the periodic changes in the 
life cycles of the algae that they studied resulted not so much 
from external as from internal conditions and hereditary tend- 
encies. Comére (10), Benecke (7), Fritsch and Rich (16), 
West and West (34), Brown (9), and Hodgetts (21), on the other 
hand, take the opposite view and account for the periodic changes 
on the basis of change in external environment. 

For the higher plants many observers, including Corbett 
(12), Bailey (4), Rane (28), Bonnier (8), and Véchting (32), 
have held that increased illumination led to rapid growth and 
to early production of flowers and seed. Results recently des- 
cribed by Garner and Allard (17), Hendricks and Harvey (20), 
and Adams (1) relating to a wide variety of flowering plants 
show that the relative length of the day is a primary factor in 
growth and development, and particularly in determining the 
occurrence of sexual reproduction. 

Relatively few investigations have been made on the response 
of Characeae to light changes. In 1894, Richter (29), using 
Chara fragilis and C. hispida, found that the shoots were positive 
and the rhizoids negative in their response to light. In cultures 
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of C. hispida grown a meter or more from a window, Miiller 
(26) found plants in which some of the internodes were without 
corticating cells. He also grew cultures of C. foetida in dark 
and half-dark rooms and in full daylight. In many of the plants 
grown in reduced illumination the corticating cells were either 
absent or abnormally arranged about the internodes. In such 
cases, the corticating cells, instead of adhering closely to the 
internodal cell, formed a loose sheath. Miiller, however, made 
no experiments involving the lengthening or shortening of the 
period of illumination. 

Nonweiler (27) grew Chara strigosa with peat and sand as 
substrata in sodium chloride solutions of various concentrations 
in full and reduced illumination. Increased concentration of 
the solution reduced the length but increased the diameter of 
the internodes. He observed that high temperature and light 
intensity hindered length growth. Ernst (14) reports that the 
length of the oospores of Chara criniia varied considerably with 
changes in temperature and light intensity, culture medium, 
and substratum on which the cultures were grown. Cultures 
grown under double-walled bell-jars with potassium bichromate 
and with ammoniacal cuprous oxide solution, or in reduced 
illumination, produced shorter oospores than in normal cultures. 
Hodgetts (21) in his study of the periodicity of fresh-water algae 
in nature reports that Nitella flexilis develops most rapidly 
when the temperature is moderately high, and that abundant 
bright sunshine is very necessary for oospore-production. 


CHARA FRAGILIS GROWING IN NATURE 


The plants used in the following experiments were secured 
from a small, shallow pond in Van Cortlandt Park, New York 
City, during the interval between September, 1923 and April, 
1924. This is apparently an unreported locality for Chara in the 
vicinity of New York City. The water in this pond during winter 
of 1923 and the early summer of 1924 was shallow (5-20 cm. deep) 
and during June and July when the vegetative growth appeared 
most vigorous, the plants did not attain a length over 45 cm. 
The growth from October to March was negligible. It seems 
probable that when the winter is severe the tops of the plants 
may be killed by freezing. In such an instance, the nodes and 
other parts of the plants buried in the soil give rise to the next 
year’s growth. 
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In the mild winter of 1923-24 the plants did not die down 
but remained alive under the ice when the pond was frozen 
over. Healthy green plants were secured throughout the entire 
winter. On several visits to the pond it was frozen over with a 
thin sheet of ice, and when the ice was broken away the plants 
were found to be in a dormant, healthy condition with a deep 
green color. The temperature under the ice was approximately 
2°C. The plants at that time were only about 15 cm. in length, 
including the dead basal end. The internodes were 13 to 15 
mim. in length and .75 mm. in diameter. The leaves and main 
axis were covered with brownish-colored plankton forms. 

The formation of antheridia and oogonia in Chara fragilis, 
according to Migula (25) and Robinson (30), occurs generally 
from July until September. When this bed of Chara was dis- 
covered on September 19, 1923, there were no indications of 
reproductive organs. The plants were examined carefully 
throughout the winter for the appearance of these structures 
The first antheridia and oogonia occurring spontaneously were 
observed on May 26, 1924. The plants were still partly covered 
with brownish plankton, but they had increased several inches 
in length and branched freely. 


EXPERIMENTAL METHODS 


Large masses of plants were brought into the laboratory and 
grown in shallow pots with sand loam as a substratum and 
placed in battery jars. The battery jars were of various sizes, 
ranging from 15 to 30 cm. in diameter and 30 to 45 cm. in depth. 
The taller jars were found to be more favorable than the smaller 
ones. Tap water was used in every case. Very little difficulty 
was encountered from invasion of algae. A small crustacean 
was introduced into the jars to keep down the growth of the algae 
whenever they 
were lifted out and the jars were cleaned. Fresh water was 
added once or twice every month. 

The cultures were placed in north, east, south and west 
windows in the laboratory where they received varying degrees 
of illumination. All cultures with the exception of those in the 
north windows received the direct rays of the sun several hours 
each day. The reponse to this increase in illumination and 
temperature was immediate in every culture. The plants began 


became abundant. When necessary the pots 
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to grow vigorously and branch freely. Two cultures of the 
plants and a control were used in each of these preliminary 
experiments. The plants were allowed to acquire a good vege- 
tative development by leaving them in their positions for several 
days to weeks before they were subjected to experimental 
conditions. For increasing the period of illumination a 60-watt 
120-volt mazda lamp was placed approximately 8 cm. above 
the battery jars. In every case the light bulbs were immersed 
in a battery jar of water to prevent an increase in temperature 
when they were burning. In all experiments the light was turned 
on at sunset; and the daylight period was reckoned from sunrise 
to sunset. The intensity of illumination when the sun was not 
shining directly on the cultures was measured rather roughly 
each week with a foot-candle meter. The controls in every case 
were covered with blackened bell-jars at sunset. The electric 
light was used only to supplement the normal daylight of the 
period of each experiment, and was not turned on until sunset. 
At the time that Chara fragilis began to fruit out-of-doors on 
May 26, 1924, the period of daylight had increased more than 
five hours over that in January when the experiments were 
begun. Thus the last cultures studied were receiving relatively 
more daylight and less electric illumination. The increase of 
the daylight period is shown in CHART 2. 

A thermometer was placed in each battery jar, and tempera- 
ture readings were made at intervals of four hours. Each culture 
was examined daily with a hand lens, and when there were 
indications of antheridia and oogonia the plants were examined 
with the low power of a microscope to determine with certainty 
the presence of reproductive organs. Photographs were made 
as soon as the first antheridia and oogonia had reached full size. 
Representative plants from each culture were selected and 
photographed. Records of the cultures are here reported, 
covering the period from October 18, 1923 to November 6, 1924. 


OBSERVATIONS AND RESULTS 

SERIES 0, CULTURES O-I AND 0-2 
Collected in park pond...... Culture o-1, Oct. 18; Culture 0-2, Dec. 28 
SPUCRReee GUE OUST WEIIUUT-OIND. . on 0 'n bs Kare naceboncvns oebs Oct. 18 to Jan. 11 
Inside on shelf before east window with all-night electric illumination 


Jan. 11 to March 26 
On shelf in east window with only daylight illumination. . March 26 to Nov. 6 
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SERIES 0, CULTURE 0-3 

Se 5 5515 31s. wa the ee es + Uae K oe Kane his bana civ ek Canmae dee 1922 
EN ARR ge Tae iis Ree SpE 1922 to Jan. 22, 1924 
Grown in greenhouse under all-night electric illumination. Jan, 22 to April 23 

Grown in north window of laboratory with only daylight illumination 
April 23 to Nov. 6 
Series 0, Culture 0-1 consisted of three jars with a control. 
The plants were brought from the field on October 18 and 
grown outside on an east window-sill. The plants were there 
subject to alternate chilling and warming as the weather changed. 
On bright days the morning sunlight fell directly on the cultures. 
The plants were green and healthy but grew slowly. They had 
increased about three inches in length when on January II the 
culture was placed on a shelf inside of the window under electric 
illumination during the night. A more vigorous growth was 
immediately evident. The internodes increased in length, and 
the leaves spread out at right angles to the main axis. As the 
experiment continued there was a noticeable difference in growth 
as compared with the control. The control plants were shorter 
and stockier and deeper green in color. On January 21 antheridia 
and oogonia appeared, ten days after the all-night illumination 
was begun. There was no indication of fruiting in the control. 
The electric illumination was discontinued on March 8. Photo- 
graphs were made on March 26. The development of antheridia 
and oogonia was slow in comparison with that in some of the later 
cultures. Fic. 1, PLATE 11 shows the result of the continuous 
illumination in contrast with the condition of the control culture 
shown in Fic. 4, PLATE 11. When the electric illumination was 
discontinued, the culture with its control was left in the same 
place in the east window. It continued to grow and fruit moder- 
ately throughout the summer, but by September 12 the whole 
culture was dead except for the tips of the plants. A few antheri- 
dia and oogonia were present in the two upper whorls of leaves. 
The tips, 10 cm. long, were transplanted to a new pot of sand 
loam where they subsequently began a rapid vegetative growth. 
By October 19 the plants were approximately 25 cm. in length, 
but no reproductive organs were present on the new growth. 
Since that time, until November 6, a few sporadic antheridia 
and oogonia have been formed on the upper whorls of leaves. 
The control culture began to fruit on June 7. The fruiting 
continued throughout the summer, and on September 12 tips 
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10 cm. long were transplanted to a pot of fresh sand and loam. 
A good vegetative growth followed, and on October 13 a few 
antheridia and oogonia were observed on this new growth. By 
November 6, however, these had fallen off. 

The plants of Series 0, Culture 0-2, consisting of a single 
jar, were brought in from the park on December 28, 1923 and 
grown in the east window alongside Culture 0-1. Its growth, 
however, had not been as vigorous when on January 18 it was 
placed inside of the window under the same light and temperature 
conditions as 0-1. Antheridia and oogonia were formed twenty- 
one days later, on February 9. No reproductive organs were 
present in the control culture at that time. Culture 0-2 con- 
tinued to fruit during the summer, but the plants were very 
slender with long internodes and short leaves. On September 
12 a number of 10 cm.-long tips of these plants were transplanted. 
Growth was very slow, and by the first of November the entire 
culture was dead. The original culture, pruned down on Sep- 
tember 12, began to grow rapidly, and on October 19 the new 
growth was approximately 8.5 cm. long. Antheridia and 
oogonia were abundant on the new growth. By November 6, 
the longest plants were about 25 cm. long, with a few reproductive 
organs in the apical whorl of leaves. 

Series 0, Culture 0-3, consisting of two jars, contained about 
seventy-five plants of Chara fragilis which were collected in 1922 
and had been growing in the greenhouse for two years without 
forming reproductive organs. This culture had been subject to 
usual greenhouse conditions in a house used for ordinary herba- 
ceous annuals. On January 22, 1924, the jars were placed under 
a 75-watt 120-volt light suspended 1 meter above. The light 
was kept burning throughout the entire night. On March 14, 
fifty days later, antheridia and oogonia appeared in the two 
uppermost leaf whorls of the plants. The night temperatures in 
the greenhouse were considerably lower than in the laboratory 
in which Cultures 0-1 and 0-2 were grown. Fic. 2, PLATE II 
shows this culture in contrast with its control. Nearly every 
oogonium formed in this culture developed mature oospores, 
while from the thousands of antheridia and oogonia formed in 
0-1 and 0-2, less than twenty-five mature oospores were devel- 
oped. In these latter cultures the oogonia turned white in 
color and dropped off after attaining full size. 
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Culture 0-3 continued to fruit until July. By September 12 
the plants had increased fully 24 cm. in length, were healthy 
and deep green in color. No antheridia and oogonia were present 
on this new growth, however. At the end of October the plants 
had died, but a new growth was beginning at the base of the 
old plants. No reproductive organs have been observed on this 
culture since June 28. The control grew slowly but did not 
fruit during the spring and summer. 


SERIES A 
Collected from under the ice in the park pond...... warts > < CO 
Grown on east window-sill in laboratory.................. March 15-19 


In east window under electric light daily from sunset to I a. m 
March 19-April 22 
Grown In north window with only daylight illumination..May 4-—Nov. 6 


This culture consisted of three jars of plants brought indoors 
on March 15, at a time when the pond in the park was frozen 
over. As soon as the cultures were placed in the east window 
in the laboratory they began to grow. On March 19 two jars 
were placed under electric light, which was kept burning until 
Ia.m. The vegetative growth was more rapid than in the third 
jar, the control. On March 30, eleven days later, antheridia 
and oogonia appeared in abundance in the two jars which had 
been under the electric light, while there was no indication of 
fruiting in the control. On April 22 the experiment was ter- 
minated. Photographs of typical plants made on April 13 are 
shown in Fic. 3, PLATE II. 

The temperature at which this culture was grown was 15° to 
35° C., as shown in CHART I. In some periods the daily range 
was as much as eighteen degrees. This wide daily variation in 
temperature may have been in part the cause of the abortion of 
the oogonia and the subsequent etiolation of the plants. As 
the experiment continued, the plants became light green in color, 
and by the end of April the basal nodes, internodes and leaves 
were almost white in color. 

Owing to the advancing season this culture was receiving 
almost two hours additional daylight above that of the preceding 
one. On March 19 when this experiment was begun the day- 
light period was approximately 12 hours. When the fruiting 
was first observed on March 30, it had increased to 12% hours, 
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and at the time of photographing the period of daylight was 
about 13% hours. Since the artificial light was not turned on 
until sunset and then turned off at I a. m. there was a constant 
decrease in the period of electric illumination corresponding to 
the increase in daylight period. 

The growth in length of the plants subjected to artificial 
illumination was generally greater and more rapid as noted, 
but etiolation developed as the experiment continued. The 
internodes were considerably longer than those of the control, 
and the leaves were shorter in proportion. By the end of April 


CHART I. Showing the temperature variations of the cultures of Chara 
fragilis throughout the period of experiments. 
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the control culture, left to itself, was overrun with filamentous 
algae, and at the end of May the Chara plants had completely 
disintegrated. The two cultures which had been subjected 
to the electric illumination were placed on a north window 
shelf away from the electric light on May 4. The subsequent 
growth of these plants was slow. A few antheridia and oogonia 
appeared on the new growth throughout the summer. FIG. 3, 
PLATE 13, shows three typical plants of Culture A photographed 
June 11. By the end of September one of these cultures was 
dead. Tips 10cm. long from the remaining culture were trans- 
planted to a pot of fresh sand loam. By November 6 a new 
vegetative growth was beginning, but no antheridia and oogonia 
were visible. 
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SERIES B 
Collected from park pond................... ros ucwere ey Wants March 26 
Grown on shelf in south window.................... March 26-April 8 
Grown on shelf in south window under daily electric illumination from 
ee a ee April 8—-May 11 


Grown on shelf in south window with ealy daylight illumination 
May t1-Nov. 6 


Culture B consisted of two jars containing approximately 
two hundred shoots which had been brought indoors on March 
26 and kept in a south window where the direct sunlight fell 
on the jars from 9 a. m. until 4 p.m. The control cultures were 
placed beside the two jars. The intensity of illumination in the 
early morning and late afternoon when the sun was not shining 
on the cultures, was measured with a photometer and found to 
be approximately 50 foot-candles. The electric light supplied 
was the same as in the preceding cultures, with the exception 
that it was turned off at 1o p. m. Antheridia and oogonia ap- 
peared four days after the artificial illumination was started. 
Photographs were made 33 days after the first reproductive 
organs appeared. Fic. 3, PLATE 12 shows the extent of fruiting 
at that time. The length of day, in the meantime, had increased 
one hour and ten minutes. 

The production of antheridia and oogonia in this culture was 
not as abundant as in the preceding one. About half of the 
plants had formed no reproductive organs when the photo- 
graphs were made. The vegetative growth, however, was strik- 
ing. In nature, according to Migula, Chara fragilis does not 
reach much more than 75 cm.inlength. In one jar of this culture, 
however, the plants attained a length of over a meter. The 
internodes were approximately 10 cm. long, but less than normal 
in diameter. All plants in the culture grew well during the 
summer. There was no apparent etiolation such as was so 
characteristic of the preceding culture. Fruiting throughout 
the summer was moderate. On September 12, tips of the 
plants about 10 cm. long were cut off and transplanted. By 
October 19 these transplanted tips had grown to a length of 30 
cm., and of the hundred or more plants in the culture three 
showed a few antheridia and oogonia. On November 6, the 
plants were growing vigorously with occasional reproductive 
organs in eight of the plants. The stock culture from which 
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the tips were taken put out new branches after being pruned 
and grew rapidly. A few antheridia and oogonia were present 
on the new growth on November 6. 

The temperature of the water of this culture was more 
constant than that of Culture A. The range of temperature 
extended between 16° and 25° C., and the variation within any 
24 hours was not over nine degrees, as shown in CHART I. This 
fairly low temperature appears to be the most favorable for con- 
tinuous growth of the plants. 


SERIES C 
Collected. foam. magtt OO0Gisé cs ens cicc nya es oss ou dkers pa oe bee March 26 
Coens ws ee tas cs cs ochre hans mse cabieon dtc ee wee March 26-31 
Transferred to glass case containing ice in west window and grown under 
all-night electric illumination.................... March 31-May 7 


The plants of this culture were of the same lot as those of 
Culture B, collected at the same time and kept in a south window 
under the same conditions. On March 31 one jar with a control 
was transferred to a glass case in a west window where there 
was direct sunlight from 3 p. m. until sunset. The dimensions 
of the case were 50 X 60 X 100 cm. The sides and top were 
of thin clear glass that allowed full passage of light. Fifty pounds 
of ice was placed between the two jars each day. The tempera- 
ture did not go above 7° C. throughout the experiment, and on 
several days it ran down as low as 2° C. The illumination in 
the glass case in the early forenoon was about 25 foot-candles. 
Electric illumination was continuous throughout the night with 
the light bulb in the same position as in the preceding experi- 
ments. On April 15, seven days after the all-night illumination 
was begun, antheridia and oogonia appeared. 

The vegetative growth in this case during the time of the 
experiment was hardly noticeable. There was no elongation 
of the internodes, and scarcely any new leaves were formed. 
The antheridia and oogonia grew slowly, and at the time of 
photographing, May 28, were only one-fourth full size. Fic. 
2, PLATE 12 shows a typical plant of this culture beside a control 
plant. The length of day for the period of this culture had 
increased about three hours and forty minutes beyond that for 
cultures o and A. Culture C was receiving several hours addi- 
tional daylight and correspondingly less electric illumination. 
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When the refrigeration and electric illumination were dis- 
continued the plants began to grow rapidly, and by the middle 
of June the plants were 18 cm. long, with abundant antheridia 
and oogonia. 


Series D 
Cn es ie anneewenpn sd onneesec’ thes cneul bel March 26 
EE See I I a dn cease ks ds bu c¥ensekeaan March 26~-April 8 
Grown in south window under two hours electric illumination in addi- 
SE De 5 Fe Sis kbs ois ok end dhs ANace i ecm April 8-May 7 


Grown in south window with only daylight illumination..May 7—Nov. 6 

Culture D consisted of three jars of about 500 plants collected 
at the same time as those of Cultures B and C. They were kept 
alongside of Culture B in a south window in the laboratory and 
had the same temperature and light conditions up to April 8. 
On this date two of the jars were placed under electric illumina- 
tion each night until 8:30 p. m., while the third jar was kept as 
a control. Antheridia and oogonia appeared on April 17, nine 
days after the experiment was begun. No reproductive organs 
were formed in the control culture. Fic. 1, PLATE 12 shows the 
extent of fruiting in contrast to that attained by Culture B in 
Fic. 1, B, PLATE 12. 

The temperature conditions and length of day for the period 
of this culture were the same as for Culture B. The vegetative 
growth of the plants was rapid and vigorous throughout. By 
the middle of June the plants were about 55 cm. long and of a 
deep green color. The internodes were longer than those of 
plants growing in nature. No etiolation was evident. 

Culture D continued in a healthy growing condition through- 
out the summer and fall, but fruited only sparingly. The plants 
were approximately .75 meter long by September 12. On that 
date one of the cultures was pruned, and about fifty tips 10 cm. 
long were transplanted to a new jar with fresh soil, thus making 
four cultures in all. The transplanted tips as well as the pruned 
plants immediately began to grow. The other jars also showed 
vigorous growth. By October I9 the new growth in all the 
cultures was about 15 cm., and by November 6 most of the 
plants had abundant antheridia and oogonia. 

SERIES E 
Se EE on cies basa ise eet won ns Uniwaken March 26 
Cs Sy icine ak su <caseinie'e ss March 26—April 15 


Grown in photographic dark room under electric iJlumination.April 15—May 7 
eg I eR ts ee eer - May 7-Nov. 6 
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Culture E consisted of a jar of about one hundred and fifty 
shoots collected at the same time as those of Cultures B, C and 
D. It had been kept in the south window of the laboratory 
under the same light and temperature conditions as the three 
preceding cultures up to April 15. On that date the jar was 
transferred to a photographic dark room. The plants were il- 


CHART 2. Summary and comparison of cultures of Chara fragilis. 
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co Hours of daylight at timeof starting each experiment. 


Hours of electric illumination in addition to daylight. 


crue: Increase of hours of daylight due to advancing season. 


XBSAS, Decrease in hours of electric illumination due to increase 
mJ in hours of daylight. 


S—date of starting experiment. 
F—date of fruiting of culture. 
ee ~ Hours of darkness. P—date of photographing culture. 

luminated with electric light continuously from April 15 to May 
7, receiving no daylight whatever. On April 19, four days 
after starting the experiment, rudimentary antheridia and 
oogonia were visible. By the end of the month they were full- 
sized and had begun to drop off and disintegrate. The produc- 
tion of antheridia and oogonia was more abundant than in any 
of the preceding cultures. Practically every leaf axil was full 
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of reproductive organs; whereas in the other cultures the anther- 
idia and oogonia were developed only at the four uppermost 
nodes. None of the oogonia, however, developed mature 
oospores. The appearance of the antheridia and oogonia was 
normal in every respect. Motile antherozoids were produced 
in abundance, and the eggs were completely filled with large 
starch grains. 

The vegetative growth was quite striking in appearance. 
At the time the culture was placed in the dark room the plants 
were only 15 cm. in length, but when the photographs were made 
on May 7 they had increased about 10cm. FIG. 3, PLATE 12 
shows the character of the vegetative growth and the extent of 
fruiting. When compared with the plants of the other cultures 
it is evident that the leaves are longer and the internodes shorter. 
It does not follow, however, that this is solely due to light and 
temperature differences. The plants of Culture E reached the 
surface of the water, bent over and continued to grow. It has 
been observed in other instances that when this occurs the 
internodes are shorter and the leaves longer than in normal 
cultures. Such behavior is frequently observed in Chara growing 
in shallow ponds and lakes. 

The temperature of the water was fairly constant throughout 
the period of this experiment. The range of temperature 
extended between 23° and 27° C., and the fluctuation, as shown 
in CHART I, was not over three degrees. This culture throws 
interesting light on the relation of intensity of illumination to 
the formation of antheridia and oogonia. The intensity of a 
60-watt 120-volt lamp is less than ten foot-candles, while 
that of the direct sunlight at midday might be as high as 
12,000. Yet the plants in Culture E produced antheridia and 
oogonia in greater abundance and in shorter time than plants 
which had been grown in the direct rays of sunlight for several 
hours each day. These results are in harmony with those of 
Garner and Allard, who found that the soy bean grown under 
one-fourth and one-third natural light intensity matured and 
produced seed in the same length of time as plants which had 
been grown in full sunlight. Klebs secured somewhat similar 
results with Vaucheria when the cultures were shaded. Using 
artificial light, he found zoospore and gamete production to be 
more abundant in an illumination equivalent to forty foot-candles 
than in higher intensities. ~ 
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On May 12 Culture E was removed from the dark room to 
an east window in the laboratory. There it continued to grow 
slowly all summer, producing numerous antheridia and oogonia 
on the new growth. By September 12 the plants were about 
-75 meter in length. The culture was transferred to a clean jar 
on that date; and from that time to November 6 it grew steadily, 
until the plants were curled around in the jar several times. 
Antheridia and oogonia were abundant on all plants. 


SERIES F 
Collecees in. O00 POM ickc 5 i astesss Soe es Pek March 26 
Grown in full sunlight in a greenhouse at 22°-25° C..... March 26-May 18 
Grown in full sunlight in a greenhouse.................... May 18-Nov. 6 


Since the response of Chara fragilis to increased periods of 
illumination in the laboratory was so direct, a series of cultures 
was run to determine the results of growing cultures in battery 
jars in a greenhouse where the plants would receive sunlight 
from sunrise to sunset during the spring months. On March 
26, six large cultures with approximately 200 plants in each jar 
were started in a room in a greenhouse on which the direct 
rays of the sun fell the greater part of the day. The plants began 
to grow vigorously as soon as they were planted, but considerable 
difficulty was encountered in preventing them from being over- 
run by algae. The cultures were cleaned, and fresh water added 
several times, but by the end of May all but three of the cultures 
were dead. In the meantime, antheridia and oogonia appeared 
in the three remaining cultures on April 22. The length of day, 
reckoned from sunrise to sunset, at the time of fruiting was 
thirteen hours and fifty-five minutes. The temperature in the 
greenhouse in which Series F was grown was fairly constant and 
high. The variation was between 22° and 25° C. The growth 
at this temperature is rapid, but the plants become very slender 
and deteriorate in a short time. Fic. 1, PLATE 13 shows the 
variation of fruiting in different plants in these cultures on 
May 18. 

On May 18, the three cultures were removed to a room with 
lower temperature. The plants continued to grow and fruit 
vigorously throughout the summer, and by September 12 some 
of the plants were .75 meter in length, with antheridia and oogonia 
in as many as six whorls of leaves. A large number of mature 
oospores were present on the plants. On September 12 the 
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cultures were cleaned and fresh water added. The growth from 
that time to November 6 was about 6 cm. A few antheridia 
and oogonia appeared on the new growth. 

It is apparent from these results that a relatively long daily 
period of illumination is necessary to initiate the process of sexual 
reproduction in Chara fragilis in the spring months. The limit 
of the most favorable illumination period has not been deter- 
mined, but it apparently falis beyond twelve hours. 

SERIES G 
ee a Pea March 19 
Grown in south window of laboratory..................March 19-May 7 


The great sensitiveness of these reactions to light is suggested 
by the record of three cultures growing in a south window of 
the laboratory. These cultures were started on March 19 and 
had the same temperature conditions as Series B and D. About 
50 feet across from this window was a building with windows 
generally lighted as late as 11 p. m. This light was sufficiently 
intense to enable a person to read coarse print at the window 
where the cultures were standing. The reaction to this diffuse 
light was quite striking. On April 15, twenty-six days after 
the cultures were started, antheridia and oogonia appeared. 
In view of the results of other cultures like A, B, C, D and E, 
where an intensity of illumination of only a few foot-candles 
was sufficient to induce sexual reproduction, it seems probable 
that even this diffuse light had an appreciable effect in favoring 
the formation of antheridia and oogonia. 


CONCLUSIONS 


These experiments as noted were started mainly for the pur- 
pose of obtaining material for cytological study. It is apparent, 
however, that the sexual reproduction of Chara fragilis under 
the conditions described is in a considerable degree photoperiodic. 
The occurrence of the reaction is also independent, within a 
certain range, of the intensity of the illumination. These limits 
have not yet been determined, but an illumination of less than 
ten foot-candles was found sufficient under the conditions given 
to induce the formation of antheridia and oogonia in four 
days. Growing at the bottom of ponds and lakes as Chara is 
generally found, the illumination is mostly from above, and 
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relatively little lateral light reaches the plants. When grown 
in battery jars in the laboratory, however, the plants may receive 
light equally from all sides. As to the effects of intensity, it re- 
mains to be tested whether there is a quantitative difference in 
the response. 

Under the conditions of my experiments temperature, within 
the minimum and maximum limits for vegetative growth, did 
not appear to be a primary factor in bringing out the tendency 
to reproduction. It does, however, have a marked effect on the 
rapidity of development of the antheridia and oogonia. In 
only one case, Series A, did the control culture form reproductive 
organs. Yet the controls had the same temperature conditions 
as the other cultures. Under the conditions given the formation 
of antheridia and oogonia can be induced at a temperature as 
low as 2° C. with continuous illumination. With my material 
and conditions the optimum temperature for continuous vege- 
tative growth and gamete production varied between 18° and 
25° C. At a constant temperature over 32° the plants soon 
deteriorated and died. These limits, however, are set only 
tentatively. Further experiments are necessary for definite 
proof. 

It is not certain whether the failure of the eggs in most 
cases to develop into mature oospores is due to the unnatural 
conditions of the experiments or whether it is inherent in this 
particular form of Chara fragilis. This question remains to be 
studied in connection with observations on plants growing in 
nature. Culture 0-3 formed an abundance of mature oospores. 
The temperature for this culture was not as high as in the other 
experiments, and the out-of-doors conditions were perhaps more 
closely simulated. It is not clear whether the resulting sterility 
was due to the incompatibility of the gametes or to the abortion 
of the fertilized eggs. 


SUMMARY 


Under the conditions of the experiments described, length 
of day appears to be a primary factor in inducing the formation 
of antheridia and oogonia in Chara fragilis. A few hours of 
artificial illumination in addition to the daylight is sufficient to 
induce the development of antheridia and oogonia in mid- and 
late winter, whereas in nature C. fragilis fruits only from June 
to September, according to Migula (25) and Robinson (30). 
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Within wide limits the response is not dependent on the 
intensity of illumination under the conditions observed. A 
continuous illumination of less than ten foot-candles is sufficient 
to induce the development of antheridia and oogonia within 
four days. 

Growth under artificial illumination, as used in my experi- 
ments, led to the lengthening of the internodes, shortening of 
the leaves, reduced branching, etiolation, and a general spindling 
habit in the plants. Very few of the eggs developed into mature 
oospores. 

Under the conditions studied, the temperature, within the 
minimum and maximum limits for vegetative growth, is appar- 
ently a secondary factor in determining the production and 
functional activity of antheridia and oogonia in Chara fragilis. 


The writer is indebted to Professor R. A. Harper for his 
assistance and advice in this study and in the preparation of 
this paper. 
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Explanation of plates 11-13 
PLATE II 
Fic. 1. Typical plant of Cultures o-1 and o-2 made 65 days after 
antheridia and oogonia first appeared, X 3. 
FIG. 2. 


Typical plant of Culture 0-3 made 70 days after fruiting began, 
natural size. 
Fic. 3. Typical plant of Culture A made 14 days after antheridia and 
oogonia first appeared, X 2. 


Fic. 4. Typical control plant of Culture A, X 3™% 


3A: 


PLATE I2 
Fic. 1. Typical plants of Cultures D and B made 34 days after anth- 
eridia and oogonia were first formed, * 1%. 


Fic. 2. Typical plant of Culture C and its control made 50 days after 
fruiting began, X 2. 
Fic. 3. Typical plant of Culture E made 27 days after fruiting began, 
x 2. 
PLATE 13 
Fic. 1. 


Typical plant of Culture F made 47 days after the culture was 
started, natural size. 


Fic. 2. A typical distal node of plants in the control of Culture A after 
it had been left uncovered in the laboratory light 22 days, X 2. 

Fic. 3. Typical plants of Culture A made two months after the experi- 
ment was terminated, xX 1%. 
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Wilder, L.B. Adventures ia my garden and rock garden. i-xii, 
1-355. New York, 1924. [lllust.] 

Williams, R. S. Galapagos and Cocos Island mosses collected 
by Alban Stewart in 1905-6. Bryologist 27: 37-44. 
pl. 5-8. “My” 2 Jl 1924. 
Including descriptions of 4 new species. 

Wimmer, F. E. Lobelioideae. Species et varietates novae ex 
generibus Centropegon et Siphocampylus. Repert. Sp. 
Nov. Regn. Veg. 19: 241-265. 20 F 1924. 


Including new species from Central and South America. 
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Wilson, E. H. Where orchids are at home—lII. Tropical 
orchids of the new world. Gard. Mag. 39: 357-360. “Jl” 
Je 1924. [Lllust.] 

Wolf, T. K. A biometrical analysis of characters of maize and 
of their inheritance. Virginia Agr. Exp. Sta. Technical 
Bull. 26: 1-70. f. 1-26. F 1924. 


Wolff, H. Azorellopsis, genus novum Umbelliferarum Bolivi- 
anum. Repert. Sp. Nov. Regn. Veg. 19: 312. F 1924. 


Wolpert, F. S. Studies in the physiology of the fungi. XVII. 
The growth of certain wood-destroying fungi in relation to 
the H-ion concentration of the media. Ann. Missouri 
Bot. Gard. 11: 43-97. f. 7-18. “F”’ 25 Jl 1924. 


Wocdard, J. Origin of prairies in Illinois. Bot. Gaz. 77: 241- 
261. 19 My 1924. 


Woolman, H. M., & Humphrey, H. B. Studies in the physiology 
and control of bunt, or stinking smut, of wheat. U. S. 
Dept. Agr. Bull. 1239: 1-29. pl. 1-5. f. 1-3. My 1924. 

Zeller, S. M. Sphaeropsis Malorum and Myxosporium corticola 
on apple and pear in Oregon. Phytopathology 14: 329-333. 
21 Jl 1924. 





Aldous, A. E., & Shantz, H. L. Types of vegetation in the semi- 
arid portion of the United States and their economic signifi- 
cance. Jour. Agr. Res. 28: 99-128. pl. 1-16. 12 Ap 1924, 


Anderson, R. J., & Nabenhauer, F. P. A contribution to the 
chemistry of grape pigments. II. Concerning the anthocyans 
in Clinton grapes. Jour. Biol. Chem. 61: 97-107. Au 1924. 


Artschwager, E. Studies on the potato tuber. Jour. Agr. Res. 
27: 809-839, f. 1-8 + pl. I-10. 15 Mr 1924. 


Bartram, E. B. Studies in Tortula as represented in southern 
Arizona. Bull. Torrey Club 51: 335-340, pl. 6, 7. 22 Au 
1924. 

Berry, E. W. An Oligocene cashew nut from South America. 
Am. Jour. Sci. 8: 123-126. f. 7-8. Au 1924. 


Including Anacardium peruvianum Berry, n. sp. 
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Blake, S. F. Hemibaccharis, a new genus of Baccharidinae. 
Contr. U. S. Nat. Herb. 20: 543-554. pl. 47-51. 1924. 


Including descriptions of 6 new species and several new combinations, 


Blake, S. F. New plants from Venezuela. Contr. U. S. Nat. 
Herb. 20: 519-541. pl. 38-47. 1924. 


Including descriptions of 35 new species in various genera. 

Blake, S. F. Revision of the American species of Rinorea. 
Contr. U. S. Nat. Herb. 20: 491-518. pl. 31-37. 1924. 
Including descriptions of 6 new species. 

Blakeslee, A. F., & Belling, J. Chromosomal mutations in the 
Jimson weed, Datura Stramonium. Jour. Hered. 15: 195- 
206. f. 1-7. “My” 30 Jl 1924. 

Britton, N. L. A botanical expedition to extreme western Cuba. 
Jour. N. Y. Bot. Garden 24: 194-195. Jl 1924. 


Brooks, C., & Fisher, D. F. Prune and cherry brown-rot in- 
vestigations in the Pacific Northwest. U. S. Dept. Agr. 
Bull. 1252: 1-21. f. 1-14 + pl. 1-5. 16 Jl 1924. 


Brownell, L.W. Mushrooms, edible and otherwise. Nat. Mag. 
4: 143-149. “S” Au 1924. (Illust.) 


Brownell, L. W. Native North American orchids. Nat. Mag. 
4: 97-100. “Au” Jl 1924. (Tllust.) 


Brownell, L. W. The red maple, a popular tree (Acer rubrum). 
Nat. Mag. 4: 173-175. “S’’ Au 1924. (Illust.) 


Bruner, S. C. Una interesante planta fanerogama parasitica 
sobre el naranjo. Revista Agr. Cuba 5": 38-39. 1924. 
(Illust.) 


Bunting, G. A. Jewel weed vs. poison ivy. Am. Forests and 
Forest Life 30: 495-496. “‘Au’”’ Jl 1924. (Illust.) 


Buxbaum, F. Diagnosen neuer pflanzen aus Siid-Brasilien. J. 
Oster. Bot. Zeit. 73: 119-122. f. 1, 2. 1924. 


Including descriptions of new species in Bombax (2) and 2 new varieties. 

Chace, E. M., Church, C. G., & Denny, F. E. Inheritance of 
composition in fruit through vegetative propagation. Bud 
variants of Eureka and Lisbon lemons. U.S. Dept. Agr. 
Bull. 1255: 1-18. Jl 1924. 
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Chaney, R. W. Quantitative studies of the Bridge Creek flora. 
Am. Jour. Sci. 8: 127-144. pl. 5,6. Au 1924. 

Chung, H. L., & Ripperton, J. C. Edible Canna in Hawaii. 
Hawaii Agr. Exp. Sta. Bull. 54: 1-16. f. 1-3 + pl. 1, 2. 
Jl 1924. 

Cleaves, H. H. How trees make sounds. Nat. Mag. 4: 1 
“S” Au 1924. 


ay 
eg°* 


Clute, W. M. Plants of acid soils. Gardeners’ Chron. Am. 
28: 214.. “S”’ Au 1924. 


Cole, L. J. A seedless muskmelon. Jour. Heredity 15: 219. 
“My” 30 Jl 1924. (Illust.) 


Collins, G. N. Measurement of linkage values. Jour. Agr. 
Res. 27: 881-891. 15 Mr 1924. 


Cook, E. F. Chocolate. Am. Jour. Pharmacy 96: 549-556. 
Au 1924. (Lllust.) 


Coville, F. V. Grossularta echinella |sp. nov.] a spiny-fruited 
gooseberry from Florida. Jour. Agr. Res. 28: 71-74, pl. 
I. 5 Ap 1924. 


Crandall, C.S. Blooming periods of apples. Illinois Agr. Exp. 
Sta. Bull. 251: 113-145. My 1924. 


Crocker, W. Ethylene, or the gas that puts plants and animals 
to sleep. Jour. N. Y. Bot. Gard. 25: 219-223. Au 1924. 
Abstract of a lecture. 

Darrow, G.M. The American cranberry bush. The domestica- 
tion of Viburum americanum—a new fruit for the northern 
United States. Jour. Hered. 15: 243-253. f. 1-10. “Je” 
21 Au 1924. 


Davidson, F. R., Brewbaker, H. E., & Thomson, N. A. Brittle 
straw and other abnormalities in rye. Jour. Agr. Res. 28: 
169-172. f. I, 2. 12 Ap 1924. 

Davis, R. N. The lightest wood in the world. Nature Mag. 
4: 166-167. “S” Au 1924. (lllust.) 


Dayton, W. A. Flowers of the high places. |. Some striking 
examples of Alpine flora which brave the eternal frosts to 
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paint our western mountains with fleeting but vivid colors. 
Am. Forests and Forest Life 30: 486-489, 501. f.7-zz. ‘‘Au”’ 
Jl 1924; II. More striking examples of Alpine flora which 
flash their summer colors on the rugged shoulders of our 
western mountains. Ibid. 548-551, 564. f. 12-32. “S” 
Au 1924. 


Dearness, J. Gyromiira poisoning. Mycologia 16: 199. “Jl” 
16 Au 1924. 


Dearness, J. New and noteworthy fungi.—ILI. Mycologia 
16: 143-176. “Jl’’ 16 Au 1924. 


Detmers, F. Gladiolus diseases. Ohio Agr. Exp. Sta. Mo. 
Bull. 9: 99. My—Je 1924. 


Fassett, N. C. A study of the genus Zizania. Rhodora 26: 
153-160. 4 Au 1924. 


Gardner, M. W. Apple blotch in Indiana. Trans. Indiana 
Hort. Soc. 1923: 71-85. 1924. (Illust.) 


Gates, F. C., & Erickson, E. Swamp and bog plants: Jris versi- 
color. Torreya 24: 55-57. 21 Au 1924. 


Gates, R. R. Meiosis and crossing-over. Jour. Hered. 15: 237- 
240. “My” 30 Jl 1924. 


Guhman, H. Variations in the root system of the common 
everlasting (Gnaphalium polycephalum). Ohio Jour. Sci. 
24: 199-207. pl. zr. “Jl” 8 Au 1924. 


Gussow, H. T., & Faull, J. H. Plant pathology in Canada. 
Handb. of Canada 229-237. Univ. of Toronto press. 1924. 


Hansen, A. A. Indiana’s new state park in the dunes. Trans. 
Ind. Hort. Soc. 1923: 90-95. 1924. (Illust.) 


Including notes on the flora. 


Hansen, A. A. The Lady’s-slipper or moccasin-flower. Nat. 
Mag. 4: 168-170. ‘“S’”’ Au 1924. (Lllust.) 


Howe, M. A. Notes on algae of Bermuda and the Bahamas. 
Bull. Torrey Club 51: 351-359. f. I-14. 22 Au 1924. 


Including descriptions of 4 new species. 
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Jennett, H. N. Ivy poisoning: treatment and cure. Nat. Mag. 
4: 119. “Au” Jl 1924. 

Johnson, M. O. Manganese chlorosis of pineapples: its cause 
and control. Hawaii Agr. Exp. Sta. Bull. 52: 1-38. f. 1-5 
+ pl. 1-4. Jl 1924. 

Jones, W. B. La ceiba, the silk cotton tree of Mexico. Am. 
Forests and Forest Life 30: 463-464. “Au” Jl 1924. 
(Illust.) 

Kern, F.D.,& Whetzel, H. H. Observaciones en las enfermedades 
del cafeto y de los arboles de sombra. Revista Agr. Puerto 
Rico 13: 7-11. Jl 1924. (lllust.) 


Koch, F. J. An Orchis in the Michigan wilds. American Forests 
and Forest Life 30: 499-500. ‘‘Au”’ Jl 1924. (Illust.) 


Koehler, B., Dickson, J. G., & Holbert, J. R. Wheat scab and 
corn rootrot caused by Gibberella Saubinetii in relation to 
crop successions. Jour. Agr. Res. 27: 861-880. f. 1-3 + 
pl. I, 2. 15 Mr 1924. 

Latshaw, W. L., & Miller, E.C. Elemental composition of the 
corn plant. Jour. Agr. Res. 27: 845-860. f. r + pl. 1. 
15 Mr 1924. 

Leighty, C. E., & Sando, J. W. Pistillody in wheat flowers. 
Jour. Hered. 15: 263-268. f. 15, 16. “‘Je’’ 21 Au 1924. 


Lesley, J. W. Cross pollination of tomatoes. Varietal differ- 
ences in amount of natural cross-pollination important 
factor in selection. Jour. Hered. 15: 233-235. f.20.‘'My” 
30 Jl 1924. 

Lloyd, F. E. The vegetation of Canada. Handb. of Canada. 
207-228. f. 19-21. Univ. of Toronto press. 1924. 


Lowe, R. L. Saxtfraga Atzoon on Mt. Ktaadn. Rhodora 26: 
168. 4 Au 1924. 

MacDougal, D. T. The arrangement and action of material in 
the plasmatic layers and cell-walls of plants. Proc. Am. 
Philos. Soc. 63: 76-93. f. I, 2. 1924. 

MacReynolds, G. Two remarkable tree growths. Am. Forests 
and Forest Life 30: 497-498. ‘‘Au”’ Jl 1924. (Illust.) 
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McClelland, T. B. Coffee varieties in Porto Rico. Porto Rico 
Agr. Exp. Sta. (Mayaguez) Bull. 30: 1-27. pl. 1-11. 1924. 


Munz, P. A., & Johnston, I. M. Miscellaneous notes on plants 
of southern California—III. Bull. Torrey Club 51: 295- 
302. 24 Jl 1924. 

Including new species in Malvastrum (1), Phacelia (1), Galium (1), Down- 
ingia (1), Stephanomeria (1); also new variety and combination. 


Murrill, W. A. Dr. Carlos Spegazzini. Mycologia 16: 200-201. 
“Jl” 16 Au 1924. 


Pack, A. N. Long leaf pine. Nat. Mag. 4: 114-115. “Au” Jl 
1924. (Illust.) 


Pease, A.S. Vascular flora of Coés County, New Hampshire. 
Proc. BostonSoc. Nat. Hist. 37: 39-388. pl.5-rr. Jl1924. 


Petch, T. Thread blights. Ann. Royal Bot. Gard. Peradeniya 9: 
1-45. pl. 1-9. 23 Je 1924. 
Including a chapter on the brown thread blight on cacao of the West 

Indies, pp. 36-37. 

Popenoe, P. The date-palm in antiquity. Sci. Mo. 19: 313- 
325. S 1924. 


Reyes, G. M. On the occurrence of maize rust in the Philip- 
pines. Philippine Agr. Rev. 17: 3-9. pl. I-4. 1924. 


Ricalton, J. The bamboo. Am. Forests and Forest Life 30: 
473-475. “Au” Jl 1924. (Illust.) 


Ripperton, J.C. The Hawaiian tree fern as a commercial source 


of starch. Hawaii Agr. Exp. Sta. Bull. 53:1-16. pl. 1-5 + 
f. 1,2. Jl 1924. 

Rose, D. H. Diseases of apples on the market. U.S. Dept. 
Agr. Bull. 1253: 1-24. f. 1-8. 21 Jl 1924. 


Rusby, H. H. Tropical plants at home—lI. The fuchsias. 
Jour. N. Y. Bot. Gard. 25: 213-219. Au 1924. 


Ryan, R. W. The Microthyriaceae of Porto Rico. Mycologia 
16: 177-196. “Jl”? 16 Au 1924. 


Including descriptions of 50 new species and several new varieties. 
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Rydberg, P. A. Plants used by ancient American Indians. 
Jour. N. Y. Bot. Gard. 25: 204-205. Jl 1924. 


Schwartze, E. W., & Alsberg, C. L. Pharmacology of gossypol. 
Jour. Agr. Res. 28: 191-198, pl. 2, 2. 12 Ap 1924. 


Schwartze, E. W., & Alsberg, C. L. Relation between toxicity 
of cottonseed and its gossypol content. Jour. Agr. Res. 28: 
173-189. f. I-13. 12 Ap 1924. 


Seaver, F. J. The snapdragon rust. Jour. N. Y. Bot. Gard. 25: 
203-204. Jl 1924. 


Seifriz, W. The gregarious flowering of the talipot palm 
Corypha umbraculifera at Peradeniya, Ceylon. Bull. Torrey 
Club 51: 341-350. f. 1 + pl. 8,9. 22 Au 1924. 


Setchell, W. A. Ruppia and its environmental factors. Proc. 
Nat. Acad. Sci. 10: 286-288. Je 1924. 


Shreve, F. Across the Sonoran desert. Bull. Torrey Club 51: 
283-293. f. 1-3. 24 Jl 1924. 


Small, J. K. The cacti—an interesting plant group in the study 
of survival. Jour. N. Y. Bot. Gard. 25: 197-201. Jl 1924. 


Smith, C. P. Studies in the genus Lupinus—XI1. Some new 
names and combinations. Bull. Torrey Club 51: 303-310. 
24 Jl 1924. 


Including descriptions of 3 new species and several varieties. 


Stevens, N. E., & Jenkins, A. E. Occurrence of the currant 
cane blight fungus on other hosts. Jour. Agr. Res. 27: 
837-844. f. 1 + pl. 7, 2. 15 Mr 1924. 


Stout, A.B. Seedling lilies: a report of progress of experimental 
studies with species of Lilium. Jour. N. Y. Bot. Gard. 
25: 185-194. f. 1-6. Jl 1924. 


Stover, E. L. The vascular anatomy of Calamovilfa longifolia. 
Ohio Jour. Sci. 24: 169-178. pl. z. “Jl” 8 Au 1924. 


Sutton, E. P. F. Inheritance of “bolting” in cabbage. ‘‘Tend- 
ency to bolt”’ probably a recessive Mendelian character. 
Jour. Hered. 15: 257-260. f. 12, 13. “‘Je’’ 21 Au 1924. 














INDEX TO AMERICAN BOTANICAL LITERATURE 501 


Tapke, V. F. Effects of the modified hot-water treatment on 
germination, growth, and yield of wheat. Jour. Agr. Res. 28: 
79-97. pl. 1-5. 5 Ap 1924. 


Taylor, W. R. Further notes on British Columbia algae. Rho- 
dora 26: 160-166. 4 Au 1924. 


Tehon, L.R. Notes on the parasitic fungi of Illinois. Mycologia 
16: 135-142. pl. 13. “JI” 16 Au 1924. 
Including new species in Septoria (1), Leptothyrium (1), Actinothyrium 
1), Pirostoma (1), Cercospora (5), Colletotrichum (1). 


Thomas, R. C. A Fusarium disease of celery. Ohio Agr. Exp. 
Sta. Mo. Bull. 9: 88-90. f. 3, 4. My—Je 1924. 


Thomas, R. C. Stewart’s disease or bacterial wilt of sugar corn. 
Ohio Agr. Exp. Sta. Mo. Buil. 9: 81-84. My—Je 1924. 


Tiffany, L. H. Some new forms of Spirogyra and Oedogonium. 
Ohio Jour. Sci. 24: 180-187. pl. 1-3. “Jl” 8 Au 1924. 


Tilford, P. E. Diseases of the potato which may be detected in 
the seed tubers. Ohio Agr. Exp. Sta. Mo. Bull. 9: 85-87. 
f. 1,2. My-Je 1924. 


Toepffer, A. Johann David Schépff, a pioneer of American 
botanical exploration. Torreya 24: 57-58. 21 Au 1924. 


Trelease, W. The relation of botany to agriculture. Science 
Ii. 60: 89-94. 1 Au 1924. 


Uphof, J. C. T. Estudio botanico de la yuca (Manihoi escul- 
enta Crantz). Revista Agr. Cuba 5": 27-34. f. 1-12. 1924. 


Vickery, H.B. Some nitrogenous constituents of the juice of the 
alfalfa plant. IJ. The basic nitrogen. Jour. Biol. Chem. 
61: 117-127. Au 1924. 


Weniger, W. Ergot and its control. N. Dak. Agr. Exp. Sta 
Bull. 176: 1-23. f. 1-12. Ap 1924. 

Wentz, J. B. Heritable characters of maize X VIII—Miniature 
germ. Jour. Hered. 15: 269-272. f. 17-19. “Je’’ 21 Au 
1924. 
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Weatherby,C.A. A note on Sfellaria pubera Michx. Rhodora 
26: 169-171. “S” 1924. 


Weatherby, U. F. Asplenium Plaiyneuron, var. incisum in 
Connecticut. Am. Fern. Jour. 14: 96-97. JI-S 1924. 


Westwood, R. W. Tobacco—the plant of peace. Nat. Mag. 
4: 151-154, 186-187. “SS” Au 1924. (Illust.) 


Wiebe, G. A. Albinism in barley. Jour. Hered. 15: 221, 222. 
jf. 18. “My” 30 Jl 1924. 


Williams, R. S. Fruiting of the maidenhair-fern tree. Jour. 
N. Y. Bot. Gard. 25: 271-272. O 1924. 

Wilson, C.L. Medullary bundle in relation to primary vascular 
system in Chenopodiaceae and Amaranthaceae. Bot. Gaz. 
78: 175-199. f. I-19. 16 O 1924. 

Wilson, O. T. The holdfast of Chaetomorpha torta. Bot. Gaz. 
78: 238-240. f. 7. 16 O 1924. 

(Wilson, G.) The orchid collection of Mr. C. W. Powell. Orchid 
Rev. 32: 177-179. Je 1924. 

Woodworth, C. M. A program of corn improvement. Illinois 
Agr. Exp. Sta. Circular 284: 1-24. jf. 1-12. Jl 1924. 


Yampolsky, C. The pneumathodes on the roots of the oil 
palm (Elaeis guineensis Jacq.). Am. Jour. Bot. 11: 502- 
512. pl. 37-38. 7 O 1924. 
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New names and the final members of new combinations are in bold face type. 





Abutilon Palmeri, 290; sonorae, 290 | Asarum reflexum, 189 
Acacia paucispina, 287 Asclepias quadrifolia, 196 
Acalypha adenostachya, 290 | Ascospora Scolopendrii, 52 
Acanthocladium surculare, 245, 246; | Asimina, 390 
polymorphum, 245, 259 | Aster concolor, 388; plumosus, 387, 


Acer platanoides, 194; rubrum, 189; 388; simulatus, 388 
Saccharum, 194 | Astragalus, 18, 20; aculeatus, 20, 22; 
Acroporium, 247; aciphyllum, 253, alvordiensis, 18; bicristatus, 19; col- 


a ee 


255, 259; albidissimum, 255, 256, | linus, 14, 17; collinus subglaber, 17; 
259; asperifolium, 250;complana- |  curvicarpus, 17; cyrtoides, 14-16; 
tum, 256, 258, 259; cuculligerum, falciformis, 16; flexuosus, 20; Gibb- 
249, 250; ——y 257;den- sii, 14, 15; Gibbsii curvicarpus, 16; 
ticulatum, 252, 259; diminutum, Gibbsii falciformis, 16; Hallii, 20; 


248; falcifolium, Pon 255; hamula- 
tum, 253; hermaphroditum, 256; 


inversus, 14; Kentrophyta, 20, 22; 
Kentrophyta coloradensis, 23; Ken- 


lamprophyllum, 248; leucophyl- trophyta elatus, 20, 21; Kentro- 
) lum, 250, 259; longicuspis, 254- phyta rotundus, 23; Kentrophyta 
256, 259; malayanum, 257, 259; ungulata, 23; lonchocarpus, 19; 
monoicum, 256; obscurum, 251, | miser, 21; pauciflorus, 21; podo- 
259; piliferum, 254; pycnophyllum, | carpus, 18; porrectus, 14, 19; 
256-258; Ridleyi, 256, 259; rigens, | sclerocarpus, 18; sinuatus, 16; 
252; rigens dicranolomoides, 252, speirocarpus, 18; speirocarpus cur- 
259; ruficaule, 250; rufum, 248, 251; vicarpus, 16; speirocarpus falci- 


secundum, 248, 251, 252, 254, 255; 
secundum angustifolium, 253; ser- 
rulatum, 249, 259; sigmatodon- 
tium, 253; stramineum, 248; sur- 


formis, 16; stenophyllus, 14; tege- 
tarius, 20-22; tegetarius implexus, 
22; tegetarius rotundus, 23; 
Tweedyi, 14; viridis, 20; viridis 


ee 





culare, 258, 259 impensus, 21; Whitedii, 17 
Across the Sonoran Desert, 283 Aubrya, 65 ; 
Adenostylis, 370; alpinus, 370 | Avena, 37 
Agalinis holmiana, 196 | Avicennia, 357; nitida, 357 


Algae, Chinese marine, 133 
Algae of Bermuda and the Bahamas, | Bacterium tumefaciens, 449-451, 453) 
Notes on, 351 | 455, 456 
Allenrolfea, 129, 130; occidentalis, | Bahamas, Notes on algae of Bermuda 
129, 130 and the, 351 
Amaranthus pumilus, 191 | Bambusa arundinacea, 341, 348, 349; 
Ammopursus, 392, 393; Ohlin- polymorpha, 342 
gerae, 393 Barbula laevipila pagorum, 337 
Andes of Colombia, Fossil fruits from | BARTRAM, Epwarp B., Studies in 
the Eastern, 61 Tortula as represented in Southern 
Anemone virginiana, 192 Arizona, 335 
Annona, 390 Bassia hirsuta, 191 
Anthurium aripoense, 4; Guildingii, | Batrachium trichophyllum, 192 


4; panduraeforme, 4 | Bauhinia anguina, 342, 344 
Apopetala, 85 | Berberis vulgaris, 37, 38 
Appendiculata, 146 Bermuda and the Bahamas, Notes on 


Aralia hispida, 195; spinosa, 195 algae of, 351 
Arthonia radiata, 205, 206 Berry, Epwarp W., Fossil fruits 
ARTHUR, JOSEPH CHARLES, New spe- from the Eastern Andes of Colom- 
cies of Uredineae—XV, 51 bia, 61 
503 
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Betula lutea, 189; papyrifera, 189 
Bidens, 421 
BLAKE, S. F., New Polygalas from 
Colombia, 83; New South Ameri- 
can Verbesinas, 421 
Blechnum hastatum, 53 
Blephariglottis psycodes, 
Borreria, 387; podocephala, 387; 
terminalis, 387; verticellata, 387 
Botanical literature, Index to Ameri- 
can, 29, 69, 113, 155, 211, 275, 311, 
361, 395, 437, 457 
Braunfelsia enervis, 226; longipes, 
5, 258; luzonensis, 226; scariosa, 
5 


188 


Brickellia californica, 52 

Britton, NATHANIEL Lorp, Studies 
of West Indian plants—XII, 1 

Bryophyllum, 449-451, 453, 454; 
calcyinum, 449, 451, 454-456 

Bryophyllum calycinum, Crown gall 
on, 449 

Bryopsis plumosa, 135, 136 

Buellia parasema, 204-207 

Bulbocastana, 146 

Bumelia, 287; occidentalis, 287; ri- 
gida, 287 

Burmeistera, 443; tomentosula, 447 


Cacalia, 369-371, 409, 418; alpina, 
370; amplifolia, 416; ampullacea, 
416; atripicifolia, 370; brachycoma, 
415; calva, 420; calotricha, 376; 
cervariaefolia, 409, 413; cirsiifolia, 
420; cordifolia, 377; decomposita, 
410, 414; globosa, 418; Goldsmithii, 
416; hastata, 370; Holwayana, 
372; jatrophoides, 419; lanceolata, 
378; macrota, 375; megaphylla, 
374; michoacana, 377; mapeae- 
folia, 418; napellifolia, 419; ob- 
tusiloba, 374; pachyphylla, 417; 
Palmeri, 417; paucicapitata, 414; 
peltata, 372, 373; peltata Con- 
zattii, 372; peltata Coulteri, 373; 
peltigera, 374; platylepis, 414; pocu- 
lifera, 375; “lan eg 370; 
Pringlei, 415; Purpusi, 418; radu- 
laefolia, 415; Schaffneri, 415; ses- 
silifolia, 376; silphiifolia, 416; sinu- 
ata, 415; sonchifolia, 370; suaveo- 
lens, 370; suffulta, 377; tabularis, 
375; tridactylitis, 419; tussilagi- 
noides, 415; virginiana glabra, 370 

Cacalianthemum, 370 

Calothrix dura, 358; pannosa, 357; 
pilosa, 358 

Caltha flabellifolia, 192 

Calymperes aeruginosum, 232-234; 





angustatum, 232; Brotheri, 233; 
constrictum, 233, 258; Deles 
sertii, 233; Dozyanum, 233; eu- 
trichostomum, 233; hyophilaceum, 
233; setifolium, 232-234; steno- 
phyllum, 233 

Calyptranthes portoricensis, 11 

Candelaria concolor, 207 

Cardamine parviflora, 193 

Carex, 186; anceps, 186; brachy- 
glossa, 187; cristatella, 186; fes- 
tucacea, 186; hirsutella, 187; hys- 
tricina, 186; laxiculmis, 187; pra- 
sina, 186; squarrosa, 186; Swanii 
< gracillima, 187; tensa, 186; tri- 
sperma, 186; typhina, 186; umbel- 
lata, 186; umbellata x tonsa, 187; 
varia X tonsa, 187; virescens, 186 

Carnegiea, 285-287, 289, 292; gi- 
gantea, 257 

Carphephorus, 392, 393 

Carum Carvi, 37 

Cassia, 54, 55 

Cathartolinum, 391 

Centropogon, 443; Andreanus, 443, 
444; asservatus, 444, 445; brevi- 
florus, 444, 448; caldasensis, 444, 
446; gravidus, 444, 447; Leh- 
manni, 444, 445; Mutisianus, 
444, 446; variabilis, 444, 446, 447 

Ceramium Boydenii, 141; japonicum, 
141; rubrum, 135, 141, 143 

Cercidium Torreyanum, 287 

Cestrum, 53 

Ceylon, The gregarious flowering of 
the talipot palm, Corypha um- 
braculifera, at Peradeniya, 341 

Chaenocephalus macrophyllus, 436 

Chaetomitrium elongatum, 237; or- 
thorrhynchum, 237, 238; pera- 
kense, 237, 258; philippinense, 
237; Ridleyei, 241, 242; setosum, 
237, 258; stereodontoides, 242 

Champia parvula, 135, 139 

Chara, 471, 482, 484; crinita, 471; 
foetida, 471; fragilis, 469-471, 473, 
475, 477, 478, 481, 483-486; his- 
pida, 470, 471; strigosa, 471 

Chara fragilis, A preliminary account 
of the influence of light and tem- 
perature on growth and repro- 
duction in, 469 

Chenopodium hybridum, 191 

Chinese marine algae, 133 

Chionanthus, 385, 389; pygmaea, 
384, 385; virginica, 385 

Chondria, 140; tenuissima, 140 

Chondrocystis, 351, 356; Bracei, 
355-357; Schauinslandii, 356 
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Chorda, 140; Filum, 135, 136 

Chordaria Chordaria, 136; Clado- 
siphon, 136; firma, 136 

Chroothece Richteriana, 359 

Chrysoma laricifolia, 128 

Chrysopora, 53; aurantiacum, 53; 
Cestri, 53; Gynoxidis, 53; Mi- 
kaniae, 54 

Chusquea abietifolia, 341, 349 

Cicuta bulbifera, 195 

Cladophora, 136 

Cladosiphon Chordaria, 136 

Clastobryum prionotrichum, 236, 
259; surculare, 237 

Claytonia virginica, 38, 192 

Cleome spinosa, 107 

Clidemia Clementiana, 2 

Clinopodium, 386; Ashei, 385; coc- 
cineum, 386; dentatum, 386; macro- 
calyx, 386 

Closterium moniliferum, 354 

Codium fragile, 136; mucronatum, 
136 

Coleosanthus californicus, 52 

Coleosporium aridum, 52; Spige- 
liae, 51 

Colombia, Fossil fruits 
Eastern Andes of, 61 

Colombia, New Polygalas from, 83 

Colpomenia sinuosa, 136 

Conotrema, 207; urceolata, 204-207 

Conradina canescens, 386, 387; gran- 
diflora, 386 

Contributions to the flora of Long 
Island, New York, 177 

Corallina officinalis, 135, 144 

Cordia, 66, 67; vera, 62, 66 

Corypha umbraculifera, 341, 
344, 345, 347, 349, 350 
orypha umbraculifera, at Pera- 
deniya, Ceylon, The gregarious 
flowering of the talipot palm, 341 

Covillea, 285, 287, 290, 292; tri- 
dentata, 286, 289 

Cronartium ribicola, 39, 41, 47, 48 

Crown gall on Bryophyllum caly- 
cinum, 449 

Ctenidium falcifolium, 238; stereo- 
dontoides, 238; substereodontoides, 
242 

Cuscuta, 128-130; salina, 129, 130 

Cuscuta, The Tissue fluids of, 127 

Cycadeoidea Dartoni, 343 

Cyperus Engelmannii, 183; erythro- 
rhizus, 183; ferax, 183; naguensis, 
I; speciosus, 183; stenolepis, I 

Cyrilla, 383, 389; arida, 383; parvi- 
folia, 383; racemiflora, 383 

Cystophyllum, 137; Thunbergii, 137 


from the 


342, 
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Cytological study of living cells of 
tobacco plants affected with mosaic 
disease, 261 


Danthonia compressa, 181 

Dasya elegans, 141; pedicellata, 135, 
141; punicea, I4I 

Dasystephana Andrewsii, 196; sapo- 
naria, 196 

Decastelma, 6; Broadwayi, 6; tri- 
nitense, 5 

Deeringothamnus, 389, 390; pul- 
chellus, 390 

Delopyrum, 389; basiramia, 380; 
ciliatum, 380 

Dendrobium crumenatum, 342 

Dendrocalamus giganteus, 342. 344; 
strictus, 341, 342, 344 

Dentaria laciniata, 193 

Dentoceras, 388; myriophylla, 389 

Desmella, 55, 56 

Dianthus, 39; caryophyllus, 38 

Dicaeoma, 55, 56; Lygodii, 55; pocu- 
liforme, 38 

Dichothrix, 351, 357, 358; Borne- 
tiama, 357, 358; cyanea, 358; 
penicillata, 358 

Dicranoloma assimilis, 226; Billar- 
dieri, 226; Blumii, 226; braunfel- 
sioides, 226; Braunii, 226; brevi- 
capsulare, 226, 258; brevisetum, 
252; perintegrum, 226; reflexi- 
folium, 252; sumatranum, 227 

Dictyosphaeria favulosa, 357 

Dictyota divaricata, 135, 
dica, 138 

Diorchidium, 54; australe, 55; bra- 
siliensis, 54; Piptadeniae, 55; 
Puiggarii, 55 

Ditrichum macrophyllum, 430 

Drxon, H. N., New species of mosses 
from the Malay Peninsula, 225 

Dondia linearis, 191, 192; maritima, 
I9I, 192 

Dorstenia confusa, 8, 9; Contra- 
jerva, 7, 8; cordifolia, 7, 8; cras- 
sipes, 8, 9; crenulata, 7, 8; ery- 
thrandra, 8, 9; jamaicensis, 8, 10; 
peltata, 7,9; petraea, 7,9; Rocana, 
7, 8; Roigii, 8, 9; tuberosa, 7, 8; 
tubicina, 7, 9 

Downingia concolor, 300, 301; im- 
maculata, 300, 301; pulchella, 
300, 301; pulchella arcana, 301 


138; in- 


Echinocactus Lecontei, 290 

Ecklonia cava, 133 

Ectropothecium buitenzorgii, 
callichroides, 239. 240; 


239; 


calli- 
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chroides elongatum, 239, 259; 
Dixoni, 239; goliathense, 239; 
incubans, 240: Moritzii, 241, 242; 
Moritzii stereodontoides, 241; 
scaberulum, 240; siamense, 240, 


259; singapurense, 239 

Elaphrium Macdougalii, 291, 292 
microphyllum, 288-290 

Eleocharis, 183; acuminata, 183; 
capitata, 183; Robbinsii, 183; 
tenuis, 183 

Encelia farinosa, 285, 289, 292 

Endocladia complanata, 135, 139 

Endotrichella plano-marginata, 235 

Enteromorpha compressa, 135; Linza, 
135; prolifera, 135, 136 

Equisetum fluviatile, 178 

Eragrostis capillaris, 181 

Eriogonum Kennedyi, 295; Kennedyi 
alpigenum, 296; Kennedyi au- 
stromontanum, 295, 296 

Eriophorum, 183; tenellum, 183 

Eucamptodon Wrayi, 252 

Eucapsis, 356 

Eugenia boqueronensis, 10; cor- 
data, 11; corozalensis, 11; Ste- 
wardsonii, 11; Underwoodii, 10; 
xerophytica, 11 

Eupatorium rotundifolium, 201; ses- 
silifolium, 201; Torreyanum, 200 

Euphorbia, 47; cyparissias, 38; to- 
mentulosa, 290 

Expression of the sexual state in 
Sagittaria latifolia, 103 


Fabaceae—III, Notes on, 13 

FERGUSON, WILLIAM C., Contribu- 
tions to the flora of Long Island, 
New York, 177 

Festuca gigantea, 181; nutans, 181 

Fissidens amblyotis, 229, 258; dis- 
color, 228; irroratus, 229; sub- 
discolor, 228, 258 

Flora of Long Island, N. Y., Con- 
tributions to the, 177 

Flora of Northern South America—I, 
Studies on the, 443 

Florida, Plant novelties from, 379 

Fossil fruits from the Eastern Andes 
of Colombia, 61 

Fouquiera, 290, 291; splendens, 287, 
292 

Frankinia Palmeri, 290 

Franseria deltoidea, 290; dumosa, 
290, 292 

Fraxinus pennsylvanica, 189, 195 

Fucus Amansii, 138 


Galium angustifolium, 299; cruci- 





atum, 198; gabrielense, 299; 
multiflorum, 299; siccatum, 299; 
verum, I98 

Garberia, 393 

Garovaglia aristata, 235; densifolia, 
235 

Gaudichaudia Schiedeana, 57 

Gelidium, 138; Amansii, 138; Aman- 
sii radicans, 138; australe, 138; 
corneum, 138; corneum clavi- 
ferum, 138; corneum pulchellum, 
138 

Gentiana clausa, 196; crinita, 196 

GLEASON, H. A., Studies on the flora 
of Northern. South America—I. 


443 

Glochidiatae, 86 

Gloiopeltis coliformis, 135, 141 

GOLDSTEIN, BeEssiE, Cytological 
study of living cells of tobacco 
plants affected with mosaic disease, 
261 

Gracilaria confervoides, 135, 139; 
lacinulata, 135, 139 

Grateloupia, 134, 143; acuminata, 
143; filicina, 141-143; filicina Lo- 
meéfitaria, 142-144; filicina por- 
racea, 142; porracea, 142, 143; 
tubulosa, 142, 143 

Gregarious flowering of the talipot 
palm, Corypha umbraculifera, at 
Peradeniya, Ceylon, The, 341 

Grimmia funalis, 251 

Guettarda, 66 

Gymnogongrus flabelliformis, 135, 
139; japonicus, 139 

Gymnosporangium, 47; macropus, 38 

Gynura, 371 


Haliseris divaricata, 138 

Harris, J. ARTHUR, The tissue fluids 
of Cuscuta, 127 

Hebeclada, 84, 85 

Helianthus hypargyreus, 57 

Hemicarpha, 184; micrantha, 184 

Heuchera americana, 193 

Hibiscus denudatus, 292 

Hieracium marianum, 199, 200; 
scabrum, 200; venosum, 199, 200 

Hilaria, 288 

Homalobus, 13, 18-20; aculeatus, 22; 
alvordensis, 13, 18;.bicristatus, 
13, 19; californicus, 13-15; col- 
linus, 13-15, 17-19; curvicarpus, 
17, 18; Gibbsii, 13-18; Laurentii, 
13, 15; Plummerae, 13, 16, 19; 
podocarpus, 13, 18; porrectus, 
19; sinuatus, 13, 16; speiro- 
carpus, 13, 18; subglaber, 13, 17; 








ae. | 


Cr Cc 











TT 








INDEX 


Tweedyi, 13, 14, 19; Whitedii, 
13, 16; Wolfii, 22; vexiliflexus, 21 

Hordeum jubatum, 181 

Horsfordia alata, 290 

Howe, MarsHatt A., Chinese marine 
algae, 133; Notes on algae of 
Bermuda and the Bahamas, 351 

Humiria, 65; gabonensis, 65 

Hypericum virgatum, 194; virgatum 
ovalifolium, 194 

Hypnum Braunii, 248; callichroum, 
239; gracilicaule, 248; hyalinum, 
248; malaccanum, 239; microcla- 


dum, 242; prionotrichum, 237; 
pycnophyllum, 256, 257; scabrel- 
lum, 248; strepsiphyllum, 248; 


substrumulosum, trachaelo- 
phyllum, 243 


Hyptis Emoryi, 292 


248; 


Idria, 292; columnaris, 291, 292 

llex, 382, 383; Buswellii, 382; 
caroliniana, 383; cumulicola, 382; 
opaca, 382 

Impatiens, 128; biflora, 128 

Index to American Botanical Liter- 
ature, 29, 69, 113, 155, 211, 275, 
311, 361, 395, 437, 457 

Internal sori of Puccinia Sorghi, 37 

Ionoxalis violacea, 193 

Isotria affinis, 188; verticillata, 188 


Jatropha cardiophylla, 289; cirerea, 
289, 292; cordata, 289; spathulata, 
289 

Jounson, Atice M., The mid-styled 
form of Piaropus paniculatus, 25 

Jounston, Ivan M. & Puuir A. 
Munz, Miscellaneous notes on 
plants of Southern California, 293 

Juglandifolia, 146 

Juncus articulatus, 187; Greenii, 
187, 188; militaris, 187; Torreyi, 
187 

Kallstroemia caribaea, 3; curta, 3; 
incana, 3 

KARLING, JoHN S., A _ preliminary 
account of the influence of light 
and temperature on growth and 
reproduction in Chara fragilis, 469 

Kentrophyta, 20; aculeata, 22; im- 
pensa, 21, 23; minima, 22; mon- 
tana, 20-23; rotunda, 23; tege- 
taria, 21, 23; umgulata, 23; 
viridis, 20, 21; Wolfii, 22 

Kleinia, 369, 370 

Kneiffia, 195; fruticosa, 195; linearis, 
195; longipedicellata, 195; tetra- 
gona, 195 


| 
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Kuhnistera, 381; adenopoda, 381; 
pinnata, 381; truncata, 380, 381 


Laciniaria, 392, 393; Ohlingerae, 393 

Lathyrus palustris, 193; palustris 
pilosus, 193 

Laurencia obtusa, 140 

Leathesia difformis, 135, 136 

Lecanora albella, 204-207; subfusca, 
205-207; varia, 205-207 

Lechea, 384, 389; cernua, 384; Leg- 
gettii, 194; racemulosa, 384; tenul- 
folia, 194 

Lecidea vernalis, 204, 206, 207 

Lemaireocereus, 285-287, 292; Schot- 
tii, 289; Thurberi, 285 

Leptogium, 208; tremelloides, 204, 
206, 208, 210 

Lespedeza capitata X angustifolia, 
193; Bicknellii, 193 

LEVINE, MICHAEL, Crown gall on 
Bryophyllum calycinum, 449 

Liabum, 371 

Lichens, A study on the effect of 
evaporation and light on the dis- 
tribution of, 203 

Ligularia, 369 

Lilium canadense, 
phicum, 188 

Linociera chinensis, 385 

Lipactinia, 421 

Litrisa, 392; carnosa, 392 

Lobaria pulmonaria, 204, 206, 208, 
210 

Lobelia Dortmanna, 199; Mutisiana, 
446 | 

Lomentaria, 142; articulata, 140; 
catenata, 140; sinensis, 139, 140, 


188; philadel- 


144 

Long Island, N. Y., Contributions 
to the Flora of, 177 

Lonicera japonica, 198; japonica 
flexuosa, 198; japonica Morrowi, 
199; japonica Standishii, 199; 
sempervirens, 198 

Lophocereus, 285, 287, 292; Schottii, 
285, 286 

Ludwigia sphaerocarpa, 195 

Lupinellus, 101 

Lupinus, 101; abortivus, 303; Ab- 
ramsi, 308; affinis, 97; agninus, 
307; albifrons flumineus, 306; 
arcticus, 308; aridus, 303; aridus 
abortivus, 303; aridus Cusickii, 
303; aridus Torreyi, 303; aridus 
washoensis, 303; Aschénbornii, 
93; bicolor, 91, 92, 94, 95, 99; 
bimaculatus, 101; bingenensis, 305; 
bingenensis dubius, 305; brevi- 
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caulis, 102; Burkei, 309; calcaratus, 
304; canescens, 304, 300; canescens 
amblyophyllus, 304; caudatus sub- 
tenellus, 304; chihuahuensis, 91- 
93; columbianus, 307, 308; con- 
cinnus, 101; confertus, 304; con- 
fusus, 307; Cottoni, 309; Culbert- 
soni, 304;Cusickii, 303; densiflorus, 
100; densiflorus austrocollinum, 
100; densiflorus scopulorum, 100; 
flexuosus, 307; formosus Bridgesii, 
309; fruticulosus, 303; gracilis, 99; 
Havardii, 101; holosericeus, 304, 
306 holosericeus amblyophyllus, 


304 inyoensis demissus, 304; 
lapdicola, 306; latifolius, 308; 
latifolius canadensis, 307; lati- 
folius columbianus, 307; lati- 
folius subalpinus, 308; laxiflorus 
304, 308; laxiflorus calcaratus 


304; leonensis, 101; lepidus con, 
fertus, 304; lepidus Culbertsoni 
304; leucophyllus Belliae, 305; 
leucophyllus canescens, 306; leu- 
cophyllus tenuispicus, 306; Lyal- 
lii fruticulosus, 303; micranthus, 
92, 95-97; micranthus Congdoni, 
99; micranthus pachylobus, 94; 
microcarpus, 100; microcarpus 
scopulorum, 100; multitinctus, 
304; nanus, 91-93; niveus, 91, 92; 
nootkatensis, 308; obtusilobus, 307; 
Orcuttii, 102; oreganus Kincaidi, 
305; oreganus pusillulus, 305; 
ornatus bracteatus, 307; ornatus 
obtusilobus, 307; pachylobus, 91, 
94; pinetorum, 303; polycarpus, 
95-97; sellulus, 303; sericeus, 101; 
sericeus flexuosus, 307; Sitgreave- 
sii, 101; subalpinus, 308; subcar- 
nosus, 101; subulatus, 307; suc- 
culentus, 97; tenuispicus, 306; 
texensis, 101; Torreyi, 303; un- 
cialis, 101, 102; variegatus, 304; 
washoensis, 303; Wyethii, 309 

Lupinus—X, Studies in the genus, 
The Micranthi, (concluded), 91 

Lupinus—XI. Some new names and 
combinations, Studies in the genus, 
303 

Lycopersicum, 145 

Lycopodium carolinianum, 184; com- 
planatum flabelliforme, 178 

Lycopus virginicus, 38 

Lygodium polymorphum, 53, 55 

Lyngbya lutea, 358 

Lythrum Salicaria, 25, 27 


Macromitrium Blumii, 234; mag- 
nirete, 234; Zollingeri, 234 
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Malacothamnus fasciculatus splen- 
didus, 297 

Malaxis unifolia, 189 

Malay Peninsula, New species of 
mosses from the, 225 

Malvastrum clementinum, 296; 
fasciculatum, 296; fasciculatum 
laxiflorum, 296; Fremonti, 296; 
nesioticum, 296; splendidum, 297; 
Thurberi laxiflorum, 297 

Maytenus ponceana, I0 

Melampsorella Blechni, 52 

Mesadenia, 377; angustifolia, 378; 
Elliottii, 378; lanceolata, 378 

Mesoneuris, 409, 413; bipinnatifida, 
409, 413 

Metastelma, 6 

Mexico and Central America, the 
section Tuberarium of the genus 
Solanum in, 145 

Micranthi concluded, Studies in the 
genus Lupinus—X. The, 9! 

Mid-styled form of Piaropus panicu- 
latus, The, 25 

Mikania, 54; buddleiaefolia, 54 

Milesia, 52; australis, 53; Blechni, 
52, 53; Scolopendrii, 52, 53 

Milesina Blechni, 52; Scolopendrii, 52 

Millettia caffra, 54 

Mimosa Roca, 55 

Mimulus moschatus, 197 

Miscellaneous notes on plants of 
Southern California, 293 

Monopholis, 422 

Mosaic disease, Cytological study of 
living cells of tobacco plants 
affected with, 261 

Mosses from the Malay Peninsula, 
New species of, 225 

Muwz, Puivip A. & IvAN M. JOHN- 
STON, Miscellaneous notes on 
plants of Southern California, 293 

Myriactis pulvinata, 135, 136 

Myriophyllum tenellum, 195 

Myurium quinquefarium, 234; rufes- 
cens, 235; sinicum, 234; subnitens, 
234 


Nabalus altissimus, 199 
Necramium, 6; gigantophyllum, 7 
Nemastoma, 143; Cowdryi, 143, 144; 
dichotomum, 143 
Nemopanthes mucronata, 194 
Neurocarpus divaricatus, 135, 138 
New Polygalas from Colombia, 83 
New species of mosses from the 
Malay peninsula, 225 
New species of Uredineae—XV, 51 
New South American Verbesinas, 421 
Nigredo Caladii, 38; caryophyllina, 
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38. 59; Sileres, 59; 
58; verruculosa, 59 
Nitella flexilis, 471 
Notes on algae of Bermuda and the 
Bahamas, 351 
Notes on Fabaceae—III, 13 


Suksdorfii, 


Ochractinia, 428-432 

Odontotrichum, 377, 409, 410; am- 
plifolium, 412, 416; amplum, 
412, 417; ampullaceum, 412, 
416; bipinnatifidum, 410, 413; 
brachycoma, 411, 415; calvum, 
413, 420; cervinum, 413, 420; 
chiapense, 411, 418; cirsiifolium, 
409, 410, 413; decompositum, 
410, 414; delphinifolium, 413, 
419; eriopodum, 413, 418; filici- 
folium, 410, 414, 420; globosum, 
413, 418; Goldsmithii, 412, 416; 
jatrophoides, 411, 419; Lieb- 
mannii, 413, 419; napeaefolium, 
411, 418; napellifolium, 413, 419; 
nephrophyllum, 412, 418; 
pachyphyllum, 412, 417; pal- 
lescens, 413, 419; Palmeri, 412, 
417; paucicapitatum, 4II, 414; 
platylepis, 410, 414; Pringlei, 
411, 415; Purpusi, 413, 418; 
radulaefolium, 411, 415;rumici- 
folium, 412, 416; scabrum, 412, 
416; Schaffneri, 411, 415; sil- 
phiifolium, 412, 416; sinuatum, 
411, 415; tridactylitis, 411, 419; 
tussilaginoides, 411, 415 

Oedogonium consociatum, 354 

Olneya, 286, 287, 290; tesota, 286, 
289, 292 

Opuntia, 285, 289; Bigelovii, 286, 
292; fulgida, 287, 289; gosseliniana, 
259, 290 

Orontium aquaticum, 187 


Pachycereus, 286, 287, 290, 292; 
Pringlei, 286, 288, 289 

Pachystemon, 145 

Panicularia acutiflora, 182; laxa, 182; 
septentrionalis, 182 

Panicum Ashei, 182; barbulatum, 
182; dichotomum, 182; microcar- 
pon, 182; spretum, 182 

Parkinsonia, 285-287, 292; aculeata, 
287; microphylla, 286, 287, 289; 
Torreyana, 289 

Parmelia, 204, 205, 208; caperata, 
205, 206, 208; conspurcata, 205, 
206, 208; physodes, 205, 206, 208; 
rudecta, 208; saxatilis, 208; sul- 
cata, 205, 206, 208; tiliacea, 206, 
208 
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Peltandra virginica, 38 

Peperomia Leoclemerocana, 2 

Pericalia, 376; cordifolia, 377; mi- 
choacana, 376, 377; ovatifolia, 376, 
377; sessilifolia, 376; suffulta, 376, 
377 

Persicaria amphibia, 190; Careyi, 
190; coccinea, 190; Muhlenbergii, 
190; pennsylvanica laevigata, 190 

Pertusaria amara, 204-206, 208, 210; 
multipuncta, 204-206, 208 

Pessin, Lours J. & CHARLES C. 
Piitt, A study on the effect of 
evaporation and light on the dis- 
tribution of lichens, 203 

Phaca, 20; collina, 14; podocarpa, 
18; sinuata, 16 

Phacelia Keckii, 298 ; suaveolens, 298 

Phyllostachys puberula, 348 

Physcia stellaris, 209 

Piaropus azureus, 25; crassipes, 25; 
paniculatus, 25, 26, 28 

Piaropus paniculatus, 
styled form of, 25 

Pinnatella Kuhliana, 236; ligulifera, 
236; lingulata, 236, 258 

Pinnatisecta, 146 

Pinus Strobus, 39, 41 

Piper aripoense, 5; ovatum, 4; 
maravalanum, 4; Schackii, 4 

Piptadenia latifolia, 55 

Pirus Malus, 38 

Pithophora, 351, 354; heterospora, 
351-354; kewensis, 354; oedogonia, 
354 

Placoma, 356; vesiculosa, 356 

Plant Novelties from Florida, 379 

Plants of Southern California, Mis- 
cellaneous notes on, 293 

Pleuropterus sachalinensis, 191; Zuc- 
carinii, 191 

PLitt, CHARLES C. & Louis J. PEs- 
stn, A study on the effect of 
evaporation and light on the dis- 
tribution of lichens, 203 

Polygala, 381; apodanthera, 88; 
cumulicola, 381; diversa, 83, 84; 
Fendleri, 85-87; Fendleri hetero- 
thrix, 85; Funkii, 89; grandiflora, 
381; paniculata, 86, 88; Pennellii, 
86; Smithii, 84; subsecunda, 
87; variabilis, 88; Vauthieri, 85; 
violacea, 85 

Polygalas from Colombia, New, 83 

Polygonella, 389 

Polypodium polypodioides, 203 

Polysiphonia ferulacea, 140, 141; 
japonica, 134, 14¢; Stimpsoni, 141 

Polythrix, 358; corymbosa, 357, 358 


The mid- 
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Pontederia, 27; 
rotundifolia, 25 

Porophyllum, 370; gracile, 292 

Porphyridium cruentum, 358 

Potamogeton confervoides, 178 

Preliminary account of the influence 
of light and temperature on growth 
and reproduction in Chara fragilis, 
A, 469 

Prestonia Brittoni, 5 

Prosopis, 285-287, 290; 
289; velutina, 289 

Protoderma, 351, 355; marinum, 355; 
polyrhizum, S55 

Psacalium, 369, 371; argutum, 371, 
373). 374; Gonzattil, 371, 372; 
Coulteri, 371, 373; Holwayanum, 
371, 372; Langlassei, 372, 376; 
laxiflorum, 372, 375; megaphyllum, 
371, 374; Nelsonii, 372, 374; obtu- 
silobum, 371, 374; peltatum, 371, 
373, 374, 376; peltigerum, 372 
374; poculiferum, 372, 375; ta- 
bulare, 372, 375; thyrsoideum, 
371, 373 

Psorobatus megacarpus, 290 

Pterocladia, 138; capillacea, 138 

Ptiloria pauciflora, 290, 292 

Puccinia, 53, 55; albiperidia, 39; an- 
gustata, 38; barbatula, 58; cari- 
bistortae, 37; Cestri, 53; Clay- 
toniata, 38; ecuadorensis, 56, 
57; glumarum, 37,38; graminis, 37, 
38; graminis tritici, 37-39; Heli- 
anthi, 56; Lygodii, 55; minus- 
cula, 56; Sorghi, 37, 40; Spegaz- 
zinii, 54; Xanthii, 38 

Puccinia Sorghi, Internal sori of, 37 

Pucciniastrum americanum, 39, 47 

Pucciniola Betheli, 59 

Pyrenula nitida, 209 


cordata, 25, 273 


glandulosa, 


Quercus bicolor, 189; rubra, 203, 204, 
206 


Remains, 210; canaliculata, 
209; farinacea, 209 

ao nosia camagueyensis, 1; lati- 
folia, I 

Rhaphidostegium saproxylophilum, 
247; Schwaneckeanum, 247 

Rhizoclonium, 354; spiniforme, 255 

Rhizogonium spiniforme, 255 

Rhizophora, 357 

Rhodomela subfusca, 135, 141 

Ribes, 39, 48; glandulosum, 39; hir- 
tellum, 39, 48 

Rice, MABEL A., Internal sori of 
Puccinia Sorghi, 37 

Rondeletia calophylla, 3; Ekmanii, 2 


205, 


Saccoglottis, 61, 





INDEX 


Rubus strigosus, 39, 47 
Rumex britannica, 190; 


maritimus 
fueginus, 190; persicarioides, 190 


RYDBERG, PER AXEL, Notes on 
Fabaceae—III, 13; Some senecioid 
genera—I, 369; —II, 409; The 


section Tuberarium of the genus 
Solanum in Mexico and Central 
America, 145, 167 


Rynchospora, 184, 185; alba, 184; 
corniculata, 185; fusca, 185; in- 
undata, 185; macrostachya, 185; 


pallida, 18 


64, 65; amazonica, 
64, 65; cipaconensis, 62, 64; 
tertiaria, 64 

Sagittaria, 103-105, 112, 180, 181; 
Engelmanniana, 179-181; latifolia 
103, 181; longirostra, 179-181; 
teres, 178 

Sagittaria latifolia, Expression of the 
sexual state in, 103 


| Sanidophyllum, 391; cumulicola, 


391 

Sargassum, 133, 134, 137; confusum, 
137; fuliginosum, 138; microcer- 
atium, 135-138; piluliferum, 138 


Sarracenia purpurea, 193 
| Satureja, 386; Ashei, 385 





Saubinetia, 423, 426; helianthoides, 

_ 45 coast 

SCHAFFNER, JOHN H., Expression of 
the sexual state in Sagittaria lati- 
folia, 103 

Sciadoseris, 409; vaginata, 409, 413 

Scirpus, 183; heterochaetus, 184; 
lineatus, 184; novae-angliae, 183; 
Olneyi, 184; polyphyllus, 184; sub- 
terminalis, 184; Pervert, 184 

Scleria reticularis, 185, 186; setacea, 
185; Torreyana, 185, 186 

Scytonema crassum, 358 

Scytosiphon Lomentaria, 135, 136 

Sebastiania pavoniana, 290 

Secale, 38 

Section Tuberarium of the genus 
Solanum in Mexico and Central 
America, The, 145, 167 

SEIFRIZ, WiLLiAM, The gregarious 
flowering of the talipot palm, 
Corypha umbraculifera, at Pera- 
deniya, Ceylon, 341 

Sematophyllum auricomum, 248; bi- 
strumosum, 257; dicranolomoides, 
252; longicuspis, 254; obscurum, 
251; palanense, 257; perpapillosum, 
255; secundum angustifoljum, 254 

Senecio, 369, 371, 373, 376, 377, 409, 
410, 415, 416, 418, 419; albo-luteus, 
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415; Beecheyanus, 376; calophyl- 
lus, 415: cardiophyllus, 377; cer- 
variaefolius, 413; chiapensis, 418; 
eripodus, 418; farfarus, 415; in- 
signis, 373; Liebmannii, 419; Mo- 
reliae, 375; ovatifolia, 377; pal- 
lescens, 419; peltiferus, 373; rumi- 
cifolius, 416; tabularis, 375 
Senecioid genera, Some, 369, 409 
Setiscapella cleistogama, 198; sub- 
ulata, 198; subulata cleistogama, 
198 
SHREVE, FORREST, 
noran Desert, 283 
Silene verecunda, 58 
Simaruba, 63; eocenica, 64; haitensis, 
64; miocenica, 64; versicolor, 63; 
versicoloroides, 62, 63 
Simmondsia californica, 290, 292 
Siphocampylus, 443; giganteus, 443 
SMALL, JOHN K., Plant novelties 
from Florida, 379 
SmitH, CHARLES Piper, Studies in 
the genus Lupinus—X, The Mi- 
cranthi concluded, 91; —XI, Some 
new names and combinations, 303 
Solanopsis, 145 
Solanum, 145, 290; aculeatissimum, 
261, 272; agrimonifolium, 148, 
154; apalophyllum, 145; appen- 
diculatum, 153, 174, 175; boreale, 
150; brachistotrichum, 167, 170; 
bulbocastanum, 145, 172; bulbo- 
castanum dolicophyllum, 172; 
bulbocastanum latifrons, 172; ca- 
nense, 173, 174; cardiophyllum, 
153, 167-169; cardiophyllum am- 
phixanthandrum, 169; cardiophyl- 
lum endoiodandrum, 169; cardio- 
phyllum oligozygum, 168; cardio- 
phyllum pliozygum, 168; colum- 
bianum, 173; demissum, 147, 151; 
demissum Klotzschii, 151; Ehren- 
bergii, 167, 169; Ervendbergii, 
147, 153; Fendleri, 147, 148, 150; 
Grossularia, 173; inscendens, 174, 
175; Jamesii, 151, 153, 168, 170, 
171; Jamesii brachistotrichum, 
170; Jamesii heterotrichum, 170; 
Jamesii nayaritense michoacanum, 
171; Jamesii septentrionale ripi- 
colum, 170; juglandifolium, 173; 
juglandifolium Oerstedii, 173; lan- 
ceolatum, 169; lanciforme, 167, 
169, 170; longiconicum, 173; longi- 
pedicellatum, 147, 148; longipedi- 
cellatum pseudoprophyllum, 148; 
michoacanum, 168, I71; mono- 
teranthum, 172, 173; morelliforme, 


Across the So- 
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145, 172, 176; muricatum, 145, 176; 
muricatum parvifolium, 176; na- 


yaritense, 167, 170, 171; nica- 
raguense, 168, 171; oxycarpum, 
173; Papita, 147, 148; pinnati- 
sectum, 168, 171; pinnatisectum 
heptazygum, 171; pinnatisectum 
pentazygum, 171; polyadenium, 


168, 172; polytrichon, 147, 150; 
sambucinum, 167, 169; Schenckii, 
176; schizostigma, 176; simplici- 
folium, 145; squamulosum, 152; 
stenophyllidium, 168, 171; stoloni- 
ferum, 147, 150, 152, 153; suave- 
olens, 173, 174; subvelutinum, 
174, 175; tuberosum, 147, 148, 176; 
tuberosum boreale, 150; tuberosum 
pseudoprophyllum, 148; utile, 151; 
verrucosum, 147, 151-153, 174; 
verrucosum chalarophyes, 174; ver- 
rucosum glabrescens, 174; verru- 
cosum iopetalum, 153; verrucosum 


pliophyllidium, 174; Wightia- 
num, 147, 149 
Solanum in Mexico and Central 


America, The section Tuberarium 
of the genus, 145, 167 

Solidago altissima, 200; arguta, 201; 
rugosa, 200 

Some senecioid genera—I, 369; —II, 


409 
Sonoran Desert, Across the, 283 
South America—I, Studies on the 
flora of northern, 443 
South American Verbesinas, New, 421 
Southern Arizona, Studies in Tortula 
as represented in, 335 
Southern California, Miscellaneous 
.notes on plants of, 293 
Spigelia Humboldtiana, 51 
Sporobolus asper, 182; compressus, 
182; uniflorus, 182 
Stachys palustris, 196 
Stegnosperma halmifolium, 292 
Stephanomeria Blairi, 301 
Studies of West Indian plants-XII, 1 
Studies on the flora of northern South 
America—I, 443 
Studies in the genus Lupinus—X. 
The Micranthi concluded, 91 
Studies in the genus Lupinus—XI. 
Some new names and combina- 
tions, 303 
Studies in Tortula as represented in 
Southern Arizona, 335 
Study on the effect of evaporation 
and light on the distribution of 
lichens, A, 203 
Styrax, 298; californica, 297; cali- 
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fornica fulvescens, 297; officinalis, 
297; officinalis californica, 298; 
officinalis fulvescens, 297, 298 
Symphyocladia gracilis, 139, 141 
Spechegeiion bornensis, 229, 258; 
elimbatus, 230, 258; Griffithii, 
230; Junquilianus, 232; liguli- 
folius, 230; perakensis, 231, 258; 
pungens, 231, 259; Ridleyi, 229, 
ont pat gpa 229, 230, 258; spicu- 
losus, 230, 231; Treubii, 231; tristi- 
chus, 230; pe Bn 231, 232 


Talipot palm, Corypha umbraculi- 
fera, at Peradeniya, Ceylon, The 
gregarious flowering of the, 341 

Taxithelium bilobatum, 244, 259; 
capillipes, 243; glossoides, 244; 
Gottscheanum, 243; instratum, 
242; instratum Kurzii, 242; iso- 
cladioides, 243, 259; isocladum, 
243; nepalense, 240; papillatum, 
246; subtrachaelophyllum, 243, 
259; sumatranum, 244; trachaelo- 
phyllum, 243, 244, 259 

Taxus canadensis, 178 

Thysanomitrium abbreviatum, 227, 
228, 258; Blumii, 228; exaeperatem, 
227, 228; Ridleyi, 227, 228, 258; 
wih tng 227, 228 

Tissue fluids of Cuscuta, The, 127 

Tithymaloides, 370 

Tobacco plants affected with mosaic 
disease, cytological study of living 
cells of, 261 

Tortula alpina, 336, 337, 340; alpina 
inermis, 337, 338; alpina propaguli- 
fera, 337, 340; aurea, 339, 340; fra- 
gilifolia, 337, 338, 340; inermis, 335; 
laevipila, 336, 337; latifolia, 337; 
montana, 336; muralis, 335, 339; 
pagorum, 337; papillosa, 337; 
ruralis, 336; subulata, 335 

Tortula as represented in Southern 
Arizona, Studies in, 335 

Tradescantia, 379; longifolia, 379; 
roseolens, 379 

Tragacantha porrecta, 19 

Trichosteleum, 247; albifolium, 246, 
259; Boschii, 246, 253, 255; brachy- 
pelma, 246; brachypelma com- 
pactum, 246; hamatum, 253; 
Kurzii, 242; singapurense, 246, 247 

Trilisa, 392 

Trillium cernuum, 188; erectum, 188 

Triticum, 37-39; monococcum vul- 
gare, 38 

Trixis angustifolia, 292 

Tuberosa, 146 





Ulmus americana, 189 

Ulva Lactuca, 135; pertusa, 135; 
rigida, 135 

Uredineae—XV, New species of, 51 

Uredinopsis Scolopendrii, 52 

Uredo Blechni, 53; Lygodii, 55; 

Scolopendrii, 52 

Jromyces, 48; Betae, 41; Betheli, 

58; Caladii, 38, 41; caryophyllinus, 

38, 58; Pisi, 38, 47; Lychnidis, 58; 

Silenes, 58; Standleyanus, 57; 

Suksdorfii, 58; Veratri, 46; ver- 

ruculosus, 58 

Usnea, 210; florida, 205, 206, 209; 
hirta, 205, 206, 209 

Utricularia, 197; fibrosa, 197; Gibba, 
197; intermedia, 197; pumila, 197; 
radiata, 197 

Uvularia nitida, 188 


— 


Vantanea, 65 
Vaucheria, 482 


| Veratrum album, 46 





Verbesina, 421, 430, 436; adenobasis, 
433; altipetens, 425; arborea, 435; 
bipinnatifida, 432; brachypoda, 
434, 435; callacatensis, 435; chi- 
huahuensis, 292; columbiana, 429, 
431; crassicaulis, 430, 432; cras- 
siramea, 436; Cumingii, 436; 
diversifolia, 430; elegans, 423; 
flavovirens, 434; gigantea, 432; 
glabrata, 422; grandifolia, 432, 
434; grandis, 428; hastifolia, 426; 
helianthoides, 425; Humboldtii, 
425, lancifolia, 430; lloensis, 434; 
Macbridei, 421, 422; miacro- 
phylla, 430; malacophylla, 422; 
minuticeps, 431; myriocephala, 
431, 432; nudipes, 427, 428; pen- 
tantha, 435; pterophora, 429; 
saubinetia, 425; saubinetioides, 
423, 425; semidecurrens, 423; 
soratae, 423; synethes, 428 

Verbesinaria, 423 

Verbesinas, New South American, 421 

Vesicularia purpurea, 197 

Viscum, 127 


Warburgiella cuspidatifolia, 257 

Wedelia, 56 

West Indian plants—XII, Studies of, 
I 

Wilcoxia, 290 


Xanthium, 43, 48; canadense, 38 
Xanthoria parietina, 206, 209 
Xyris Congdoni, 187 


Zostera, 137, 140 
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